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Conventional 
diagnostic 
methods

Conventional 
diagnostic 
methods

PCR

ELISART-PCR
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PCR, RT-PCR and ELISA

•Require specialized labs.

•Require prior knowledge of the target.

•Limited number of pathogen detections at the same time.

•Require expensive equipment.

Conventional 
diagnostic 
methods
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Next level 
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Genome 

sequencing costs 

continue to decline 

rapidly
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Up to 300 bp
> 100 Kb

Whole genome 
sequencing
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Telomere-to-

Telomere (T2T) 

Complete 

Genome

Alarwi,2025
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``

Higher yield

Moderate yield

Low yield

Genotyping analyses an animal's DNA to reveal specific genetic 

variations, effectively identifying the markers linked to traits that 

drive health and productivity.

Understanding genetic variation between individuals drives decision-making in breeding programs.

Genotyping 
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Genotyping:

 SNP array

Alarwi,2025
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Genotyping
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Genotyping

Genotyping provides significant advantages for farmers and the 

livestock industry:

(e.g., higher milk yield, feed efficiency) and use them for breeding programs.

Identifying animals with superior genetic merit for desired traits:

breeders to avoid high-risk matings and promote healthier herds.

Identify genetic resistance to diseases or carriers of harmful genetic 

defects: 

and shortening generation intervals and speeding up overall genetic improvement compared to traditional 

methods.

Accelerating Genetic Gain 
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``

Metagenomics is the collection and analysis of microbiome which is a 

community of all microorganisms in a particular environment.
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Metagenomics
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Microorganism detection…Multiple detections at ONCE 

Microorganisms DNA/RNA Sequencing Data analysis

Metagenomics
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LAMP and CRISPR-based lateral flow assay.

Point-of-Care
Testing

+ -

Get the results within 60 min

Huyen et al,. 2024
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``

Amplification-free CRISPR detection.

Point-of-Care
Testing

Lim et al,. 2025

Extracted sample

• Bypasses the need for PCR of LAMP.

• Delivers diagnostic outcomes in 10–30

• Simultaneous detection of multiple pathogens
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Monitoring of 

pathogen 

resistance

Whole Genome Sequencing

• Tests pathogen independently.

• Tests gene by gene.

• only tells if a pathogen is resistant.

Classical cultural method

• Simultaneously sequences 
thousands of pathogen samples in a 
single run.

• Scans the complete collection of 
resistance genes in a bacteria.

• Detects resistance before treatment 
fails.

• Identifies novel mutations missed by 
standard tests.
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``

Monitoring of 

pathogen 

resistance

Active Genomic Surveillance
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